In this paper, I report the preliminary results of the strong phase difference cos δ Kπ between the doubly Cabibbo-suppressed process 
1 Introduction D 0 -D 0 mixing originated from the short distance effect is highly suppressed by the the GIM mechanism [1] and by the CKM matrix elements [2] within standard model. However, long distance effect, which is not calculated reliable, can manifest size of the mixing. Thus, to probe the D 0 -D 0 mixing constitutes identifying the size of the long distance effect and searching for new physics [3] . In addition, improving constraints on charm mixing is important for studying CP violation (CP V ) in charm physics.
Charm mixing is described by two dimensionless parameters
where M 1,2 and Γ 1,2 are the masses and widths of two mass eigenstates. Because CP V in D decays is quite small compared with the mixing parameters, it is reasonable to assume no direct CP V . The parameter y CP is defined as follows [4] 
where | p q | and φ correspond to the CP V in mixing and in interference between mixing and decay, respectively [5] . So far, y CP is measured mainly from the time-dependent analysis of
At BESIII, y CP can be measured by comparing decay rates of D semileptonic decays in different CP -eigenstates. BESIII results provide further constrains to the world measurements of the mixing parameters in D sector. In case no CP V , we have | p q | = 1 and sin φ = 0. Hence, y CP = y. In the context of CP conservation, the mass eigenstates D 1 and D 2 can be written as
If we take the phase convention CP |D 0 = +|D 0 [5] , D 1 and D 2 are also CP eigenstates of CP -even and CP -odd, respectively. The strong phase difference δ Kπ between the doubly Cabibbo-suppressed (DCS) decay
which plays an important role in precise determinations of D 0 -D 0 mixing parameters. Here
In the limit of CP conservation, we have
Hence, δ Kπ is the same in the final states of K − π + and K + π − . In this paper, we use the notation of K − π + , and its charge conjugation mode is always implied to be included.
The most precise determination of the size of the mixing comes from the measurement of the time dependence of the decay rate of the wrong-sign process D 0 → K + π − . These analyses are sensitive to y ′ ≡ y cos δ Kπ − x sin δ Kπ and x ′ ≡ x cos δ Kπ + y sin δ Kπ [6] . The measurement of δ Kπ can allow x and y to be extracted from x ′ and y
′ . An improved determination of δ Kπ is important for this extraction. Furthermore, finer precision of δ Kπ helps the γ/φ 3 angle measurement in CKM matrix according to the so-called ADS method [5] .
Using the quantum-correlated technique, δ Kπ and y CP can be measured in the mass-threshold production process e + e − → D 0 D 0 [7] . In this process, the initial system has J P C = 1 [8] . Details of the BESIII detector can be found in Ref. [8] .
Measurement of the strong phase difference δ Kπ
The strong phase difference δ Kπ can be accessed using the following formula
where R WS is the decay rate ratio of the wrong sign process
and A CP →Kπ is the asymmetry between CP -odd and CP -even states decaying to
Using D tagging method in the quantum-coherent D 0 pair production, we can calculate the branching fractions with
Type Here, n CP ± (n Kπ,CP ± ) and ε CP ± (ε Kπ,CP ± ) are yields and detection efficiencies of sin-
With external inputs of the parameters of r, y and R WS , we can extract δ Kπ from A CP →Kπ . Based on a dataset of 818 pb −1 of collision data collected with the CLEO-c detector at the center of mass √ s = 3.77 GeV, the CLEO collaboration measured cos δ Kπ = 0.81
−0.18−0.05 [10] . Using a global fit method with inclusion of the external mixing parameters, CLEO obtained cos δ Kπ = 1.15
+0.19+0.00
−0.17−0.08 [10] . We choose 5 CP -even D 0 decay modes and 3 CP -odd modes, as listed in Tab. 1,
is plotted in Fig. 1 to identify the CP ST signals, where p D is the total momentum of the D 0 candidate and E 0 is the beam energy. Yields of the CP ST signals are estimated by maximum likelihood fits to data, in which signal shapes are derived from MC simulation convoluted with a smearing Gaussian function, and background functions are modeled with the ARGUS function [11] . In the events of the CP ST modes, we reconstruct the Kπ combinations using the remaining charged tracks with respect to the ST D candidates. Similar fits are implemented to the distributions of M BC (D → CP ±) in the survived DT events to estimate yields of DT signals. The fits are shown in Fig. 2 .
We get the asymmetry to be A CP →Kπ = (12.77 ± 1.31
−0.31 )%, where the first uncertainty is statistical and the second is systematic. To measure the strong phase δ Kπ in Eq. (1), we quote the external inputs of R D = r 2 = 3.47 ± 0.06‰, y = 6.6±0.9‰, and R WS = 3.80±0.05‰ from HFAG 2013 [12] and PDG [5] . Hence, we obtain cos δ Kπ = 1.03 ± 0.12 ± 0.04 ± 0.01, where the first uncertainty is statistical, the second uncertainty is systematic, and the third uncertainty is due to the errors introduced by the external input parameters. This result is more precise than CLEO's measurement and provides the world best constrain to δ Kπ . 
Type Modes CP
When the partner D decays semileptonically in the DD pair production at threshold, double decay rates will be
If we take the ratio of the single decay rate and the double decay rate and neglect higher order of y 2 CP , we can extract y CP using the following equation [4] 
Similar to the notations in Eq. (3), experimentally we denote the decay rate ratios of
to be B ± and determine it with the D tagging method
Hence,
], whereB ± is combinations of different CP -tag mode α using the least square method
CP -tag modes in Tab. 2 are used in this analysis. Similar to the analysis of δ Kπ , ST yields are estimated by fits to the M BC distributions, as shown in Fig. 3 . Semileptonic decays of D → Keν and D → Kµν are selected with respect to the CP -tagged D candidates in ST events. Due to the undetectable neutrino in the final states, variable U miss is used to distinguish the signals of semileptonic decays from backgrounds. The definition is given as In fits of the DT Keν modes, signal shape is modeled using MC shape convoluted with an asymmetric Gaussian and backgrounds are described with a 1st-order polynomial function. In fits of the DT Kµν modes, signal shape is modeled using MC shape convoluted with an asymmetric Gaussian. Backgrounds of Keν are modeled using MC shape and their relative rate to the signals are fixed. Shape of Kππ 0 backgrounds are taken from MC simulations with convolution of a smearing Gaussian function; parameters of the smearing function are fixed according to fits to the control sample of D → Kππ 0 events. Size of Kππ 0 backgrounds are fixed by scaling the number of Kππ 0 events in the control sample to the number in the signal region according to the ratio estimated from MC simulations. Other backgrounds are described with a 1st-order polynomial function.
Finally, we obtain the preliminary result as
The result is compatible with the previous measurements [12] . This is the most precise measurement of y CP based on D 0 D 0 threshold productions. However, its precision is still statistically limited. 
Summary
In this paper, the preliminary BESIII results of the strong phase difference cos δ Kπ in D → Kπ decays and the mixing parameter y CP are reported. The measurements were carried out based on the quantum-correlated technique in studying the process of D 0 D 0 pair productions of 2.92 fb −1 e + e − collision data collected with the BESIII detector at √ s = 3.773 GeV. The preliminary results are given as cos δ Kπ = 1.03 ± 0.12 ± 0.04 ± 0.01 and y CP = −1.6% ± 1.3% ± 0.6%.
Among them, the result of cos δ Kπ is the most accurate to date. In the future, global fits can be implemented in order to best exploit BESIII data in the quantum-coherence productions [13] .
